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(54) 3>tfJ— ^'T^^-i'a XDifSfflJK&aiatfSe 



(57) [5««J] 

^7'-^-i>3>©*ti5i!QS:?SC-efe-='Ts (a) B«S 
©-;it;-;lc^3»1±f*i:i«*^^U (b) sl»0«]a8ffJt^S 
^«), (c) ^5iM4**:{cftffl-r53i:*j*JiVaigCDJBtt 
^«ffl«3t)S«^L, (d) f^W^fe^li^SOBl^tov^ 

mi^smn^^sttb. (e) *oiig;S*»e)ff e>ns7:i 

^>nS*T- (c) (e) S-C£DjtQ!S&^?)iIU 



Siicr>|j|$f^£E9ISO%4:7a- (Bit} 



1 Ifflana (iiB» ros« | 

f 

2' — — |»<«tWt:ltW«y-»WA.3!l| 




(2) i|tM¥05-061961 



(b) mmmjjmjm^^tb. 

(c) mfm^i*-izi^mr?>^ti^j^nm^(Dm^t:m 

J: ?) ^ HulBK^C^aWB^KA* ©iSiNf Wfti^l&taffi 

(f ) mm<Dmm^m^n?>^-c (c) (e) st- 

CD3 > t — 3 >o*tsSii!!a:&;S;o 

[^*«4] Sfil3f^et)55:si^ffliiacD«MK:tt^ 
*S7 V^J^Att^^^S 3 i:^!|tSii:-r Sit «il 1 83«© 

[ii*il5] Hiii3^^:bt:tt. b;u^^i?^x KM 

izwr}X&\:>?>^ti^-^^t^mLt'r^m^m 1 13 

Sit 1 13^©:3 ^tfi-^T-^ — > 3 

a ifidT /at )/ at + r ar 

T-fcSo r= r(a. t)J± l»r7c>'i^<><— ^ai:B# 

tEm(D p = /o(a) -BlW y - r(a) li-^ti-^n;^ 

&\Lii\-i^mm>^m.m^mmm^^\y. E(r) it^j^ 

*N <yE{r)/<5r tt^^©^— 

^^-To ^a© f =f(r, t) \^9\-tm.-^^-t o z-twt.— 



f^ae«]^*IS©aI»{3ov>TsH^ffl«i©^^*>{i «t SiiS 
J: t) ^nfcs@»fti!a©ia®iE<b* ri^ tr i 
ft5l3ftSfl«3^j:*l!!£©BHSC*f LTflb©ii^**ira-r Sli 

CSIsfS«9] MS3A*l¥IS£tts «(ri3^^S<J»J*<J#^ftSZFIif 
f3JS14lfe{*&MiSflt)t3A;(3 bo S CI 

We 

0] mif3ffira*isKj:>3*tra$n*:s ^mm 

fc ^ ^ 5 if *J1 8 13«© n > t i T::^^ 

- 3 >©WtSi!QS^S. 

C^B^©P«ffl:fe8iB^] 

to 0 0 1] 

t)> i|#K:AH©sBMs feSV^^±ll|!^©#:^-^€IM©^a 

^^;^jfc#d»^©*3a&^tBI^S. 
to 0 0 2] 

mm^^mim^m.'&m ssm iesq-bo 
tts -:^0!>mmifi-mf3:SLijTxm<m=^^mmu ^ 

[0 0 0 3] 

MfiftU ^©;bf:;^gS^£fcT^tiSPIt«»5>ni.<> 
[0 0 0 4] 

mi] 

t + (JE(r)<y/r = f(r, t) - mi) 
it r= ri, rz, . . . , rnCg9-rs±l3:«FgS*ii3i 

Lxm<:iiiizi3:^o ^om^. nizmmm±(DmM.i^ 

mUfi^^ifiio. :&m(D^tim f Ji ri, r2, 
«(#b-C^*-5fiti:«:t)v bA^t)n{ifflmife;53!)»^+;^ 
^©^S^:^^©•^^ c:©:&S^?&ai:bTj»filfl<]t)5¥ 
< ©ttil^©^^ 7 >vi^:^'7-^;^7"— i/3>©ffl!a 




^§1705-061961 



[0 0 0 5] b*»b^Ase.s ^(Dt^mxit.. mm(Dm 

[0 0 0 6] *IBBJCDBfl«)tt^ sSg-^l&ifeCDtti^J&if 
[0 0 0 71 

[ISS*«P»-rsfc»®^IS] *^B^tJ:S> ^tilzx 

©^>ftSi!!«;&it<±. (a) si^cD-*-;*:^£#ttft;i:i^*i 
(b) BSMcD«]aSiKtt*^tt). (c) gjgffliiStttt: 

(d) f^«fl«]:&*»CDm«(cov^T. M'&ii^<omi-&m. 

i: 13 J; ?) ^ Bul3aa«©«]W}Btt 5) ©igl«fl<J56:i^»(4g 
(e) ^©i^l|*»?>f#?)nS7-^-i^3>0 

^vtra.-s:ffi\ (f ) ms©iK*s^fe>^^5S-e 
(c) A»e) (e) *-e£Di!is*gi!)jiu (g) n^n 

f -5 J; d {3 Lfc *i ®T-$) 

[0 0 0 8] *^B^C<t.i)> ^1>;»3t<i: tJ^ff^-Ti) 
[0 0 0 9] 

•c5^,^■t'>^i^'-i'3>^£b^ ^©jg^icS'^v-iTKlS 
©ftll©«^©tttSr^]S1--5o ^fetiE-^feJ^at, ^ 

r= r(a, t) = (x(a, t), y(a. t), z( 

) -ea^nnKs 

[00 14] 

E(r) = S K (a) { (d2x(a, t)/(la2 

i:35:So ^3T\ S^B:/'^7^-^at||-r*t»©T-fe 
t)x ®*©fe«){Cs fflijgtts Ogag lT-^g^nTl> 
St)©i:-r5o HiJf K (a) 0;. tAT. 



*^)B:irH:a^fflS©^S*%lt-rsi:«fli:5:t). * 
tzmn(on.^%m%hi3iho €c:t- (1) 
©jStt5;irtt*'Jffl#*5>^2^fl(,{c^gUT-^»). (2)ft« 
e>Sl^*gJ[®8SSt•:^^,^T©*t^i[ b. 
(3) ■f©tf^^Si»»6.ff6nS7:^^-S'3>©:^Utr 

a.-4fT?5:d. ms©^ssff e.ti5$t-(i) A»e)(3) 

*T-©lf<^$:iiS»)iSU -e©mK«)T^T©Ha^lc5lb 

■r> (1) *e>(3)*tf©ja«-e#e)nfcf^w«ia«ffl 

A2^a<)t^:^3l-^sia©K14*A;^;TS^ISi:x 

[0 0 10] A2&WtM.*^^8g^©JSt4*A;b-r5^ 

fcAs-et, t!e-3-t$t©;t)#:&liiC*.ISfiSWl3H-ffqItl3B: 
4.©i:-t-SCli:ASf^5. **:Jg^»e*gfiE®««fl«) 
aa^ffl«at3l3-r 5 Xv tf i-Mtl*B&lt ?) i: t3 J: ») . 

mmcom^-^m s fc»©iSfT^K©iiii»?fe« b s c t a^ 

T§-5. fit. ISiS^©tt#©tt^H:, ±fl3ftafl<J® 
ilft)^®ft»i^llK:a^ < mAT)Vzl i; XA Sr^A^S 
ifcT-i^m^n. HffSott^**-r:p-^-i^3>As 
IS^ A^oSM t ft n s . 

[0 0 11] 

[^fi»J] WT. ;*:^Bj©^fi?>JS:EIl{3j;t)ijiBj-r 
i)o E!l»±*^BJl3iSaMS®»^^fia^Jli®S:^7 0 

-s^-r*)®T'$)2)o *-rJ646{3> AK®sSgp©3i>:5u 

(EI1®1) o i)jK:HlMOtt§*H-©-r2)fcfe®R 
7^-^OlOS8fii®A;«3&fT«i:d (01®2) « *|IM6«?iJ 

1) *1Sa^bbT«l<i:V'.-5¥g!*J:t)> ^®fc«>t:'i> 

[0 0 12] s-r> 1a*©fc«)^c-*®ffl^s^cov^T© 

^-©S B(r)tt, SraffliiSl©5*tt^}g3^*;i'=V-s n 

t ft^cD^^btflia ^*;i/^-©*s%iit-r s *©i:-r 
So -e©®-^. ffli^©s;As. 

[0 0 13] 

m2] 



a, t)) 
[IKS] 



m2 



)2 + (d2y(a, t)/da2 )2 
+ (d2z(a, t)/da2 )2 } da - (IS 3) 
2«®^l?||»tt^S[atg|-rst)©-C% **0:<i«S^© 
tB^aS:ffll^■5^ty^AS^ ia#©fctotdi: bfe. »Jt 
f(r. t) a. m^i£. mtJsMt&tiy^fir, t) 
©®^S%^Si:. 



(4) 



!|fM^05-061961 



[0 0 15] 

g(r) = p(a) G , w(r, t) = 

[0 0 16] 

f(r, t) = sir) + w(r, t) 
) fcifeSo a.±ilk^(D^t}}Z'0\,^X^. j»5 

^t)^^•T«©€A5^9)ns^*f^^:&^:•^)^ w (r, t) ^^ij 

[0 0 17] Sik±(Dmi^TX'^\m^l^mm<Dy'-i' 
TEI2(Z)2 2© (2) - (5) ©4.(0-. 'T^tJt.s fflJl® 
omjKiO (a) ^ ffl4S3i;?.;i/:f-ttiSK (a) > Mti'^ 

^h;i/G. ®:^^^h;uaf 1 (r, t) ^ Mtimm^'^ 

r(a) *>a©fK{c«(:^-B-r^lST-fe?)^ a;fj 

ttcici-ett'^i^ fi(r, t)*A:df Sfl^*asit>-r 

f(r, t) = <^g(r) + w(r, t) 
;i{^^S&l<tt);*:§^^^^i:■rs^l^ «*cd;*:$$As;^II 

f(r, t) = <!Skg(r) + w(r. t) 
fji^m. mi) ®<4k) i:t-SiiJ;4,-e^S. fl«J 

^^Tv^ssMKSf^;^p^•r-^.0k©^^i:bT{±^ ^icae^a- 
l^^^l5^^±^ ■?nut±oac^®^^®«i?(^®»Sife#itb 

i^^^T^A^^^bTT-^— 2/3>iIi^*5l^b (Ell© 

3) . mzx^fzm^tn^i^xmimm^r^ mi 

bfeoTv Soffli^TKoiN-cae^ycft^T'ts b*> 

*)BSS®*ife*'J^^< bT7*vbfi-^^-rs::i:T'iS 
jit^oaf^So ^nt9)A;*:¥^tts is^f^ma:ji^^e) 



[SJ4] 

r, t) — (IS4 

[IS(5] 

... (giS 

[0 0 18] mmmxMM (Ltzifi^x±x<Dmmm 

»o-5t>fii>'^— b> h(Dmmmm^-^^^xmw-t?>ti') 
4fg^-rso fin-fe-jet^tciiKtHbTitflc-i^-r 

&®amffSfe»K:> gS«©R$JiiifP^>bSigoTt)- 

mmmiz^^fiLmmmt{.x\ts x<m6nrz^f^^> 

■r3©;&SiC^#;?.5i:$> fc:i:^n*s?l5>«?*Htbt 

t*«a-r-5feto®fflfl&*isi:bT> ^ttmi^momm 
ntitLxits mmzit. mmm±(Dmmti • s.^tim 
titLx:&mi-^« 

[0 0 19] 

me) 

[0 0 2 0] (lae) ttkSg©fl«ig rk{iMi-*:5S 

^izm-ri^t}m(D^mxtb?>t-ttit£. x*}mL< 

[0 0 2 1] 

mi} 

- (it?) 

^^'5:V^4)©©. ^©^Ha<J*:'iJSBtF^©lti*T'{iA^«t?3 

tzisb(D+^mmmm'^^^m^^^. &.±(Dmxit. 
^tim(Oj:^iz-D\,^xm^fzi}K mm<D^^tjitum(D 
mm^m^tzitxD^mi^miyXti:. e (r) (Dm^mm 

[0 0 2 2] m^iik±(Dyiy\f^-<Di^m^&1Z. MM 

(D±'^u^m<c ^(Dfz&izit, ±m(D J: oizLxm^\ 
*^nfeas«ft)^©7'nfi-$nfcJiiSiR©ijt*s -e© 
m.m(ommmu(Dm^^. #'j>©7>yAtt%ini*bt 
gjfr?)o fi|]t>mj£-r5?i*ii«^d:iiP^*-r5o ^©^ 

>^$^A$©fia[aJis WimtLXXtiL (Ell©5) . 

■t^x<Dmm(om^^mn-n (01 ©6) o 
m^mm mia)i) f3i}fi:mx. s^it^:^— >3> 
{::j£i^mj^jK©T-^-i'3>^<^!3> mm(Dmm^x 

5*-C\ a©ffl^£^l£fl<)tA*-ra»f^<&i^?)Sb (0 



#^05-061961 



1®8) tz^s g^iil»*f^S (iai®9) . Sfi±s 
[0 0 2 31 01&J:DP«ll{^5^bt02t^^ 

5o (IS 1 ) cD^jgic^p < d it- 1, * 

q^x-rSd^T-t), &flm^t^i®^ (05CD«SaT-^$ 
nfc*»©) fflo^:Ast)i:bTa^n?>o 02©2 1. 2 

IS) tHSI^WgiS (m*t-*:®iy-&TN ilji^b 
T) E14t-H:, m=5®S^TN BUS^-TS 

:rHfa.-ffllia4* (0404 1) (Df^skdl, ^2. 

(04© 4 2) AsfeSo mm}SiU 

i:^^oTt)^ «]ffiff$ttttg}K©^SI6|iit-t«i)e>nTV> 
SA>e>> c:^■eB:^1'*-^JS^4©3E^bt:^:t)5;o■c»v^fc 

PO' > Pl' . Pn' ^iiJOiot: igj^tt 
HSieA^^jPO' =PO"^*feS„ JUilCPi' ^T-^^^fe 
fc-rSi:ts i>[©4|gi^Pi+i' tt^ Pi' Pi+l' *^ 2k 
d (qok. Po) qiqi+liiWK;:&5«};atC|6|^*§ 
Pi' Pi+l' ®i^^©*^ttPiPi+li^^t)e.'5:C'> 

(q, p) jis —j^p. nm(om^tiim^^m.to 

(EI202 5) jlf^©4gjS©<4Sro' , 

s*e»ifneirji^4»5<p*^-rss (04©4 3) 
»^;j^^c:isv^^^^f'J^^^^^S:m2>i•5*^g;^®#^ 

0k (n+l) -20k (n) +0k 

) 

(^k (n+l) -2^k (n) +^k 

) 

CdT'x F0, F«Stts ^^Jti:®iK©®j^Pk®fiiS 

xfc©ig»i:bT^ie>n4^*®F (t, x) *-en 
-e-ns 7 so^E 8 1: ^ b fc e ¥®s V <^ ¥® '^fi^ b X 

A7-@T*fe5o Sfc^ ck, dkttV^t)i9)5«tt^-^ 
Ck=dk= I o/k 

cici-c^ fijffl#tt^i o*x*-r5i)», na-^®ii- 

*©fi^tlte^JbTaiSS(KT-feSo (SllO)t:T. 
c:n&kT-f!)-3TV>5®tts a^05lc4iSaifJ;<MnS 
Ci:$r^bt:v>So 

[0 0 2 9] ia7*JJ:lF08*fflV^T, Xtl (^fcttS 

«i) $nfc$fe®^*«F F dRVF 4><o^ib:^\^ 

[00 3 0] 07T•tt^ 0^ffii:F0i:S:iJiMbTU 



iOll»<r=a (i) -C-feS. ^iSx -fis-tiib Hf:k^ 

b<> ro' =roT-ifc5o HiiJJri' ST-tfeS^fci:-r 

«®IIIS®Sg;iST-feSri+i' »±tlfiPi' 
Pi+l' Cig^EU i|igcr (i) T% tt'.livASpi' OR« 
±©ffijt©-;iai; bT (ait^fflv^T) ^g^nSo d 

ntj;o, -r-<t:®sis®(iS)bsttSfe#s (02® 2 

6) o nvjf f)m©j!!ia (ia2®2 7, 2 8, 2 9) 

[0 0 2 4] tl±©|ISE0iJi:ttS'J©^Si^b{cJ:S{S{l^ 
?J?*{cot,^T, fib©iySfiaj4i5iM-rs« BBS-* 
-*tt$fc®ll«Si«i:|BH:'<s ms\Z7r^^^^mxn.<o^ 

f)nfei: §©BS»<4B®B#^^<b<&*«)5Cl 

T- 1 s o B#^j t = 0 ©^©Ba«©<4a<±A:t» ^ nt ^^ s 

*>©i:-rs, KilT©¥)lSCJ:^T«ltfe«)C:t = n 
ArT-©tifg|f^A»e.t= (n+l) Art*,MtSm§ 

ffeS) o tiTT-tts ia#©fcto{CB#P^S:nT'3!B^SC: 

[0 0 2 5] (1) k= l~m«k: (dClT-mttaSK— 

*©#f!^ois) > «**e.ksa©«T«a (06©6 d 

tc5i>fU ia6©i^t]«g^^&5l-5Tx yW (06© 6 
2) ©IE*|qIi:«f)!aii©&-*-^fl = 0k (1^106 3) ^ 
2ilF:i©#fJ^^&2x3p®{c®^bfc)^^ (|all2I6 4) i: 
2.m<Di£JS^iLl3.m(i> = 4>]^ (Ir1E6 5) Sr««)S. 

^ic-etts ^sijn©^a[c;*ru e\- (n) , ^k (») 

[0 0 2 6] (2) JJcfC. WTtC^^N-r^g^^^lNTs 
BlfiSiJn- l43<tVn{::*(tS0i:<4©{a*atCN BtSUn 
+ 1 K:*jltS0h^©ffl**«>a. 
[0 0 2 7] 

(n- 1) = (Ar) 2ckF0 ••• (iS8 

(n-1) = (Ar) 2dkF0 - (^9 

>h©«t*ft5t-5AS, Z.Z.X\^mmt\^X. k©{BT" 

i*sajfe©i5;i:t-5. 

[0 0 2 8] 

... (IS 1 0 ) 

S. S-Tx dW-mhU. yfiS (07©6 2) t^^iSl^ 
Pk-lPk^JS^'^W^l&btT-^S-t^!' h;i/xk (PI 
07 1) i:*s?S5¥a (|3)07 2) ©Ci;T-^S. CI© 
0¥®±tfeDs h;Wxkt:SiaT-^fi©ffi0Asii 
^5:35lSIfc|^^^fc (07-rtt£i^H-I5|»)) :^t^f ic^ 
^!7h;i/v0 (11107 3) tMU ^(D^:fj¥ (18107 
4) i:©rt«?&BSlofcfiiASF0T'$)So 
[0 0 3 1] 08T-H:s 5^Si:F <6i:?feiJiWrSo 0 



(6) iRpia^05-061961 



izmm.x\ 9i¥ii±i3feoTSB#ti-iHit)(ciHitei-5[Ri§ 

^Tjk-r^^:^ l(D-<^ V)VV<^ (Ir)BI8 3) ^^-fsR^?) 

s, 

R0 = f (0k (n) -0k-l (n) ) 
ZZIZ. f tt. M0k (n) -0k-l (n) ®*6Wf6*sfe 

[0 0 3 4] Jii±T- (2) K:43(t.5ti-ff«!M;5&©lSa 
[0 0 3 5] (3) ±83 (2) ®io{rbT5R»feB?FSiJ 

ttaai50«-&®-€-ni:lBl«T-*5) « 4)U (2) 

^H:^ :Jfet*a3SIAAs^tSI¥3 - 1 1 6 2 0 9 

[0 0 3 6] (4) JL:l±j^-^fcMS (1) , (2), 
(3) ^f^T©sS«t:ot^btf-»-rsh^ ■T'^T 

[0 0 3 7] W±o:5®-??tts ^®IUiE«»Ji:raflltK^ 

[0 0 3 8] i3:i5. i!t8~i!tl OCiaSfrSil^A^S J; 
o^s ^^HHS^S^bfc±t% i^^iJn-1, BtSOn-e 

cD(fl[gmffiA»e.iit^ijn+i-e©iaB^t$8®i«»^«:e.-rx m 

^bfcB#SiJm*T- (m>n) ®#B$S'J©{4SA5|li*ttP 

[0 0 3 9] .&<±(D^mm.m^mM-r^ t^T.'rAm^m 

^y^>;^0*^^s W±BliB^bTtfc«ISA*i!!La®:tf 
-r<5^>;^OfeK)©5r^;^7'b-< {03CD3 1) *s$i5o 

m^^-^-~Ym(DXtltm^^m (0303 2) T-fT^C 
^X'^mWmSM^ (12130 3 3) ASfT«f5« T-^- 



[0 0 3 2] 9lS©-^fce)A^^^S:%lii;-r2.tl 
F0 (-^F^i) 0«o:&A»H!H:tJ©iRR 0 (-^R 
^) *iP;in«i:V^o ^iJx.«^ Ri9{iI>i:OBfi©iSsa^p 
k-2Pk-l®^S0k-l (n) i:0k (n) i:©M©IISli: 
b■tJ;v^o 

[0 0 3 3] 

- (I&l 1) 

i^-x'fiD^fi (03©3 4) 'fej'JViJ'-rSo ^ «»J 

(a) ^m:t;-<<> h;mf 1 (r, t) . 7>-SrA^(D 

tiCtt^-f :/^>;^bbT*3§s 7^— ^^-;^i:bT*'Jffl 
-rs (S3©3 5) Cli:-^. ^^X<T=.pi—'y3>^ 

[0 0 4 0] 

^35;if©^1>*-^*JHK:«c#b-r^sailit&s 
[Bl®©1Si#*ciJiHj] 

[01] *^Bjt3J:sgBS^7';i'©»§^fig^lii©a* 
[E 2 ] *^BJ©-^0HjfcS8t-SsB^* 7^;i/©ilJ§^ 

[03] *i^B^s*3i-rsfc«)©=i>t;i-^^^:7-< 

[1214] ;$i:^BJ©-^«f!|l3*5Jt-5ffiMffi«a®^^:^^ 
[0 5 ] *^BjO-|IMi«?!|t*5{? SffiSffliiil©#fniill3fi 
[1216] *^B^©-^0slt:*5ttS3a(^^IR©i:Di)»fe 

[07] imm>-wmiz^\^i,mi^(otb^^m. 

m 8 ] *#6B^©-|?fi£^Jt:*>tj-S^i-;ba© z x^n^ 
©19Ei^®tt**^-r0T-ife 5o 

[^gF^®iftB^] 
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